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Summary
The study of Iowa peat and alkali soils has led to the follow­
ing conclusions:
1. Drainage of peat soils is the first requisite for reclamation. 
Tile of ample size with proper outlets must be provided, and pre­
cautions must be taken to carry away the flood waters from the 
adjacent upland.
2. Fall plowing is advisable for peat soil to expose the soil 
to the action of frost, rain and snow during the winter and to 
hasten the decomposition of the peat.
3. Deep plowing is of advantage for the shallower areas of 
peat. The heavy clay subsoil in such areas is brought up to en­
rich the soil and improve its physical condition.
4. Frequent cultivation of peat soils is of value in keeping 
them open and encouraging decomposition. The growth of weeds 
is also reduced and these are a source of much difficulty on newly 
drained peats.
5. Timothy and alsike clover is perhaps the best c r o p â f o r  
newly drained peat soils using the crop for hay or pasture. Com 
is often stunted and small grains lodge on raw peat.
6. Vegetable crops such as onions, celery, tomatoes, potatoes, 
etc., give good yields on peat soils, especially if fertilized with 
superphosphate and muriate of potash at the rate of 200 pounds 
per acre of each.
7. Peat soils are high in lime and do not need additions. They 
are very rich in organic matter and nitrogen and hence the use 
of manure, except in small amounts, is not necessary nor advis­
able.
8. After peat has been drained for two or three years and 
pastured or cropped to vegetables, corn and small grains may 
grow very well. Applications of superphosphate or muriate of 
potash at the rate of 200 pounds per acre or a combination of both 
fertilizers may prove distinctly profitable on peat areas for these 
crops.
9. Alkali spots need to be well drained to be made productive. 
The excess salts present must be washed out if crop yields are to 
be satisfactory.
10. A  liberal application of manure is very effective in has­
tening the removal of the salts. The plowing under of straw and 
green manures is also of much value. Sweet clover is especially 
valuable as a green manure crop for such soils.
11. The application of muriate of potash at the rate of 200 
pounds per acre often proves very effective on alkali soils. Super­
phosphate is occasionally of value. Tests of these fertilizers are 
very desirable.
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The Management of Peat and 
Alkali Soils in Iowa
By W. H. Stevenson 
P. E. Brown and 
J. L. Boatman
How to handle peat soils and how to reclaim so-called, alkali 
spots are real problems to many farmers in north-central Iowa, 
large numbers of whom have found thru hitter experience the 
futility of attempting to grow crops on such land without spe­
cial methods of treatment.
While drainage is generally recognized as the basic treat­
ment necessary if these soils are to be successfully cropped, 
other treatments in addition have been found to be essen­
tial if satisfactory crop yields are to be secured on peat and 
alkali areas. Even with the very best system of management, 
several years may be required before peat soils can be utilized 
on a distinctly profitable basis. This is especially true of 
newly-drained peat land. So-called alkali areas may be more 
quickly reclaimed and made productive, but even these soils 
may not give satisfactory crop yields the first year after drainage.
Experiments carried out by the Soils Section of the Iowa 
Agricultural Experiment Station and the experiences of many 
farmers show that the reclamation of newly drained peat land 
and the removal of the excess salts causing the alkali spots 
m,ay be materially hastened by proper soil treatment and 
cropping systems. In most cases, these soils may be made very 
productive after a few years of proper treatment.
The Occurrence of Peat and Alkali Soils
The peat and alkali soils in Iowa are found mainly in the 
north central pjart o f the state in what is known as the Wis­
consin drift soil area.1 ^ery limited areas of these soils are 
found in other parts of the state, particularly in the Iowan
1The counties which lie partly or entirely in this area a re : Osceola, Dickinson, 
Emmet, Kossuth, Winnebago, W orth, Cerro Gordo, Hancock, Clay, Palo A lto, O’Brien, 
Buena Vista, Pocahontas, Humboldt, Hamilton, W right, W ebster, Calhoun, Sac, Car- 
roll, Greene, Marshall, Polk, Guthrie, Dallas, Jasper, Hardin, Boone, Franklin and 
Story..' ;■ ■, :;v '> :
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c = Mixed areas of Peat and Muck
Fig. 1. Map showing acreage o f peat and muck in counties in Iowa for which soil 
survey reports are available.
drift soil area, which occurs to the east of the Wisconsin dri|t.
The areas of these abnormal soils are extremely variable id  
size. Peat soils may cover from one to several hundred acres. 
The alkali spots are smaller, ranging from a fraction of an acre 
to one or two acres in size. They are very important, how­
ever, because they frequently occur in fields otherwise satis­
factorily productive, lowering appreciably the crop-yielding 
power and the selling value of the entire area or farm. In 
many eases the peat and alkali areas are found in association, 
the peat occurring in an old lake bed, former ponded area or 
depression while the alkali spots are found on the uplands ad 
jacent to the peat, occasionally forming a ring around the peat 
bed. Sometimes, however, these spots have no apparent rela­
tion to the occurrence of peat, possibly due to the disappear­
ance of the peat, or of the ponded area without appreciable 
peat formation.
The Origin of Peat
Upon the retreat of the last great glacier or ice sheet, which, 
during the glacial age, invaded Iowa from the north, there was 
left behind a vast mass of debris or glacial till known as the 
Wisconsin drift. The surface of the land was left quite level 
but dotted here and there with many more or -less shallow de­
pressions. These depressions filled with water and because oi 
the heavy, impervious subsoil, lakes, ponds and marshes were 
formed.
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y i T ter Pi antS ,and mosses grew in abundance in these 
P01nds, aûd’ Wlth the Passing of the centuries, the remains of the plant growth accumulated in the bottoms of
thp ? ? ?  WaS llttIe deca^ of these Plant remains and
the ponds and lakes gradually became shallower and shallower. 
t  mally, many were filled with partially decomposed organic 
matter, and peat beds were formed. In some cases these peat 
beds formed very rapidly, while in other instances the forma­
tion was slow. All stages in peat formation may be seen in 
northern Iowa. There-are the beds where no evidence of the 
tormer ponds and lakes remains and the formation of peat has
Ce? edliÎ® re are mar.shes in which some peat has been formed 
and additions are being made from year to year, and, finally 
there are the lakes or ponded areas, around the edges of which 
peat is slowly forming.
What Are Peat Soils?
Peat soils are those in which partially rotted vegetable mat­
ter, consisting either of swamp grasses, sedges, rushes, flags, 
., or of sphagnum moss is the chief constituent. The former 
is known as grass peat and the latter as moss peat. In either 
case the peat is formed from vegetable' matter, which has 
accumulided under water where the lack of air has per­
mitted only very slight decomposition. Peat is, therefore, par- 
la y decayed organic matter which has largely retained the 
original form of the plants from which is Was formed It 
ranges m color from brown to reddish-brown or even deep 
chocolate brown. *
When the formation of peat ceases and decomposition proc-
Fig. 2. An undrained peat bed in Iowa.
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esses become more active, or when this is accomplished 
by artificial drainage, the peat changes into finely-divided 
black material which is known as muck. In many areas 
there is a mixture of peat and muck, the latter occurring at 
the edges or in the shallow portions while the brown peat, only 
slightly decomposed, is found in the center or deeper portions 
of the area.
Peat deposits in Iowa are extremely variable m depth, rang­
ing from a few inches to 3 or 4 feet in what are called the shal­
low peat areas, up to 20 feet in the deep peats. Methods of 
handling peat soils, looking to their reclamation, are deter­
mined very largely by the depth of the deposits. The sugges­
tions given for treatment are applicable mainly to the so-called 
shallow peats. Mlany of the deep peats are of little value agri­
culturally, at least until the peat has decomposed sufficiently 
at the surface to provide for the growth of shallow-rooted 
crops.
The subsoil under the shallow Iowa peats is usually a heavy 
black clay or a heavy, impervious, blue or yellow clay. Very 
infrequently are any sandy layers found in the subsoils and so 
the heavy subsoil is an important factor to be considered in 
the reclamation of Iowa peats. It affects the drainage prob­
lem primarily, but it also has an influence on the decomposi­
tion of the peat and on the characteristics and fertility of the 
soil formed when the peat decomposes.
The Drainage of Peat Soils
The first and most important operation necessary to reclaim 
peat soils is to provide adequate drainage. Other treatments 
will be of little or no effect until drainage is established.
Owing to the fact that they retain water so much more 
readily than other soils and that they occur in low places, it is 
particularly important that sufficient tile drains of ample size 
and with proper outlets be provided for peat soils. It is very 
important that precautions be taken to carry away the flood 
waters which sometimes sweep down, in great volume, over the 
low-lying, basin-like areas of peat. Usually it is advisable to 
lay a special drain to carry away flood water in seasons of 
heavy rainfall. '
In shallow peat areas the tile should not be laid in the zone 
of undecomposed material, as the shrinkage of the peat due to 
decomposition and settling may bring the tile too close to the 
surface and necessitate relaying. It is usually most economi­
cal and the system is most effective, if the tile are laid in the 
clay underlying the shallow peat. It is not advisable, how­
ever, to place the tile too deep in the subsoil, owing to its im­
pervious nature. In very shallow peat areas, where the tile
6
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Fig. 3. A  typical area o f muck in Dickinson County.
must be laid at some depth in the subsoil, better results may 
often be secured by covering the tile at points a few rods apart 
with straw, gravel or cinders or any material which will keep 
the soil open and permit the ready passage of water into the 
drainage system.
The Cultivation of Peat Soils
The proper preparation of peat soils for crop growth is ex­
tremely important. Fall plowing is especially desirable as the 
soil is exposed to the action of the frost, rain and snow during 
the winter, which aids in the decay of the peat. The more 
rapid the destruction of the peat, the more quickly the soil will 
be made satisfactorily productive. Fall plowed peat land may 
also be worked earlier in the spring, giving opportunity for a 
better preparation of the seedbed.
Deep plowing of peat soils is recommended especially if the 
peat is very shallow and it is possible to mix some of the 
heavy clay subsoil with the peat. This improves the physical 
condition of the peat and brings up the plant food from the 
clay to be made available for crop growth. Where' the peat is 
deeper and the subsoil cannot be reached with the plow, deep 
plowing, while not so advantageous, is still advisable as more 
of the peat is opened up.to the air and the decomposition pro­
cesses are stimulated.
Rolling often improves the condition of deep peats as the 
soil is compacted and.a firmer seedbed is secured. For shallow 
peats, however, rolling is often of less, value. I f the peat is 
less than 8 to 10 inches in depth, the rolling may compact the
7
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peat too much and retard its decay. The practice may not be 
desirable therefore, for peats less than 8 to 10 inches in thickness.
Frequent cultivation of peat soils is of advantage in opening 
them up and thus hastening the decomposition processes. It 
also keeps down weed growth, which is very important espe­
cially on newly-drained peats.
The Treatment of Peat Soils
When the peat soils have been well drained and properly 
plowed certain treatments may be employed to advantage, to 
prepare the land for the best crop growth.
Manuring is of little value on peat soils. The addition of 
organic matter and nitrogen is unnecessary as the peat con­
tains an abundance of these constituents. Small amounts of 
manure may be of value on newly-drained peat because of the 
introduction of microorganisms which aid in the decay of the 
peat; and unreclaimed peat soils are deficient in bacteria. 
Large applications, however, should not be made as weed 
growth is stimulated. The manure will not have any desirable 
effects except as noted above, and in fact in some cases may 
be undesirable because of a retardation of maturity of the 
crops. It will prove of much more value on land more in 
need of organic matter.
Iowa peats are high in lime content and liming is, therefore, 
unnecessary and of no value.
Earlier investigations on some shallow peat areas in the 
state did not show any large effects from the use of certain 
commercial fertilizers, but later tests have indicated that peat 
soils may respond very profitably to the addition of superphos­
phate or the muriate or sulfate of potash, or both. Peat soils 
are very low in phosphorus and potassium content, and it 
would seem that fertilizers containing these constituents might 
be used to advantage. Frequently when areas of peat have 
been pastured for a number of years the first crop of corn is 
quite satisfactory, but succeeding crops fail to mature. This 
may explain the lack of effect from phosphorus and potash in 
some of the early investigations. The fact that about 20 years 
have elapsed since the former tests were made may also ac­
count for the difference in results. Better drainage and more 
decomposition of the peat have undoubtedly occurred during 
these years.
The results secured on some demonstration fields, have shown 
the effects of superphosphate and muriate of potash on corn 
yields and on the maturity and quality of the corn produced.
In table I, the yields secured on the Kelley Field are shown. 
The peat in this field ranges from 24 inches to 4 feet in depth
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and the area is surrounded by good soil, hence it has been cul­
tivated regularly and is decomposed to a considerable extent.
Here the superphosphate alone showed the greatest effect, 
giving the highest yield. The potash alone had no effect and 
with the superphosphate there was less effect on the yield than 
with the superphosphate alone but the effect on the quality of 
the corn was the same as with the superphosphate.
TABLE I. PE AT EXPERIM ENT, STORY COUNTY. KELLEY FIELD— 1926
Plot
no.
Treatment
Yield 
o f  corn 
bu.
Soft
com *
percent
i Check ....................................................................................... 30.7 59
2 Superphosphate —  200 lbs per A .................................... 50.1 10
3 Muriate o f  potash —  200 lbs. per A ............................. 28.8 50
4 Superphosphate —  200 lbs. per A  +  Muriate o f
potash —  200 lbs. per A .............................................. 42.5 10
♦The term soft corn as used here includes all corn that is unmarketable because o f 
high moisture content, immaturity and poor quality.
The results obtained on the Lakota Field No. 2 in Kossuth 
County are given in table II. Here the peat varies from a few 
inches to six feet in depth and is well decomposed.
The superphosphate had a large effect on the yield of corn 
on this field and reduced the percent of soft corn to a very low 
point. The muriate of potash alone had less effect than the 
superphosphate, but the two together gave the largest yield. 
Here the potash was evidently of value in addition to the 
phosphate.
TABLE II. PEAT EXPERIM ENT, KOSSUTH COUNTY, LA K O TA  FIELD, 
_______  NO. 2— 1926
Plot
no.
Treatment
.
Yield 
o f corn 
bu.
Soft
corn
percent
i 35.0 60
2 Superphosphate —  200 lbs. per A .................................... 44.4 5
3 Muriate o f  potash —  200 lbs. per A ............................. 40.5 40
4 Superphosphate -s* 200 lbs. per A  +  Muriate o f
potash —  200 lbs. per A ..............................
______________
48.0 20
The data secured in the test on the Algona Field are given 
in table III. In this field the peat ranged from 12 inches to 3 
feet in depth. It has been farmed for some time and decom­
position has occurred to a considerable extent.
In this test, the superphosphate had the greatest effect both 
on the yield of corn and on the quality, more than doubling 
the yield and reducing the percent of the soft corn from 95 to 
20. The muriate of potash had no effect alone, and when ap­
plied with the superphosphate, the yield was slightly lower 
than with the superphosphate alone.
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TABLE III. PEAT EXPERIM ENT, KOSSUTH COUNTY, ALGON A FIELD— 1926
Plot
no.
Treatment
Yield 
o f  corn 
bu.
Soft
corn
percent
1 32.5 95
2 Superphosphate —  290 lbs. per A .................................. 68.7 20
3 Muriate o f potash —  200 lbs. per A ................................ 33.7 95
4 Superphosphate —  200 lbs. per A  +  Muriate o f
potash —  200 lbs. per A .............................................. 61.2 20
Table IV  gives the results obtained on the West Bend 
Field in Kossuth County. Here the peat was 18 to 24 inches 
deep.
In this field, the superphosphate and muriate of potash gave 
almost the same effects on the corn, when each fertilizer was 
used alone. The superphosphate, however, produced a greater 
reduction in the percent of soft corn, the muriate of potash hav­
ing slightly less effect on the quality. The two fertilizers ap­
plied together gave the largest yield and the greatest reduc­
tion in amount of soft corn.
TABLE rv . PEAT EXPERIM ENT, KOSSUTH COUNTY, W EST BEND FIELD— 1926
Plot
no.
Treatment
Yield 
o f  corn 
bu.
Soft
corn
percent
i 48.0 95
2 Superphosphate —  200 hs. per A .......„ ........................... 65.5 40
3 Muriate o f  potash —  200 lbs. per A ............................. 65.1 50
4 Superphosphate —  200 lbs. per A  -{- Muriate o f 
potash —  200 lbs. per A ................. ............................. 68.8 7
The results of the test on the Burt Field in Kossuth County 
appear in table V. The peat in this field is 16 to 20 feet in 
depth. The corn planted was a late variety and did Hot ma­
ture on any of the plots. The effects of the treatments are evi­
dent, however, on the yields secured.
Undoubtedly if the cooperator had used an earlier maturing 
variety of corn the effects of the treatments would have been 
much more evident. As it is the phosphate and potash both 
increased the yields, the two together having the greatest ef­
fect. It was !noted also that the corn on the plot receiving the
TABLE V . P E A T  EXPERIM ENT, KOSSUTH COUNTY, BURT FIELD— 1926
Plot
no. Treatment
Yield
o f corn, bu.
i 33.7
2 Superphosphate t— 200 lbs. per A ................ ...................................... 35.2
3 39.1
4 Superphosphate— 200 lbs. per A .+ M uriate  o f  potash— 200 lbs. 
per A ......................................................................... 40.2
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superphosphate and potash was much better in quality and 
more mature.
Table VI shows the results secured in the experiment on oats 
on the Northwood Field in Worth County. In this area the 
peat ranges from 4 to 8 feet in depth.
TABLE V I. PEAT EXPERIM ENT, W O R TH  COUNTY, NORTHW OOD FIELD— 1926
Plot
no. Treatment
Yield
o f  oats, bu.
1 Check ................................................... 7 52 Superphosphate •— 200 lbs. per A. 17.53 Muriate o f  potash —  200 lbs. per A. 47.54 Superphosphate —  200 lbs. per A. +  Muriate o f potash —  200
lbs. per A ....................................... 80.0
The muriate of potash alone had a greater effect than the 
superphosphate alone, but the two fertilizers applied together 
had a very much larger influence than the muriate of potash 
alone. The field was seeded to sweet clover, and it was noted 
that on the unfertilized plot there was practically no stand 
while on the superphosphate treated plot, there was a 50 per­
cent stand, on the muriate of potash plot, a 75 percent stand, 
and a 100 percent stand was obtained where the two fertilizers 
were applied together.
In table VII the results secured on the Osborne Field in 
Kossuth County, in 1927, are given. Here the peat ranged 
from 2 to 3 feet in depth.
TABLE VII. PE AT EXPERIM ENT, KOSSUTH COUNTY, OSBORNE FIELD— 1927
Plot
no.
Treatment
Yield 
o f  com  
bu.
Soft
corn
percent
i 32.9
2 Superphosphate »— 200 lbs. per A. 40.0 153 Muriate o f potash •—  200 lbs. per A. 40.0 604 Superphosphate —  200 lbs. per A  +  Muriate o f
potash —  200 lbs. per A ......................... 43.0 50
The treatments with superphosphate or with muriate of 
potash gave similarly increased yields, but the quality of the 
corn was much better on the phosphate treated plot. The two 
fertilizers together increased the yield slightly but the corn 
was poorer in quality than on the plot receiving superphos­
phate alone.
The results secured in the experiment on the Wesley Field 
in Kossuth County, in 1927, are given in table VIII. The peat 
in this field averaged about 3 feet in depth.
11
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T A B L E  V il i .  PEAT EXPERIM ENT, KOSSUTH COUNTY, W ESLEY FIELD— 1927
Plot
no.
Treatment
Yield 
o f  corn 
bu.
Soft
corn
percent
48.2 46
48.2 43
48.2 40
4 Superphosphate —  200 lbs. per A  +  Muriate o f 50.5 20
The treatments had little effect on the yield of corn on this 
field, altho the phosphate and potash together gave a slight in­
urease, but there was a distinct improvement in the quality of 
the corn on the plot receiving both superphosphate and potash.
Table IX  shows the results secured in 1927 on the Gardner 
Field in Kossuth County. The peat on this field varied from 
18 inches to 3 feet in depth. It had been pastured for a num­
ber of years and was broken up in the fall of 1926.
T A B L E  IX . PE AT EXPERIM ENT, KOSSUTH COUNTY, GARDNER FIELD— 1927
Plot Treatment
Yield
o f corn, bu.
40.0
2 Superphosphate —  200 lbs. per A ............................................................... 43.245.0
4 ■ Superphosphate —  200 lbs. per A . +  Muriate o f  potash 200 62.7
The superphosphate and the muriate of potash both gave 
slight effects on the crop yields and the two materials together 
gave a very pronounced increase. The quality of the corn was 
slightly better on the fertilized plots but the differences were 
not large. Frequently fertilizer treatments have little effect 
on crop yields on such peat areas the first year after the pas­
ture has been broken. After one or two years, however, the 
fertilizers often have a much greater influence. In this case, 
however, the superphosphate and muriate of potash together 
brought about quite a pronounced increase in the corn yield.
The data secured on the Berg Field in Kossuth County, in 
1927, are given in table X. The peat on this field was 4 to 6 
feet in depth and without treatment the yields of crops were 
very small.
The fertilizers had a very pronounced influence on the corn
TABLE X . PE AT EXPERIM ENT, KOSSUTH COUNTY, BERG FIELD— 1927
\
Plot 
no. |
Treatment
Yield 
o f  corn 
bu.
Soft
corn
percent
11 I 10.0 100
.2 Superphosphate —  50 lbs. per A . +  Muriate of 
potash —1 50 lbs. per A .................................................. 40.0 40
1 --------- -
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on this field, increasing the yield fourfold. The quality of the 
corn on the fertilized plot was quite as good as on the adjacent 
areas of normal mineral soil.
The results secured in a test on oats on the Nelson Field in 
Kossuth County, in 1927, are shown in table XI. The peat here 
was 2 to 3 feet in depth.
TABLE X I. PE AT EXPERIM ENT, KOSSUTH COUNTY, NELSON FIELD— 1927
Plot 1 Yieldno. Treatment 1 o f oats, bu.
1 Check ............................
2 Superphosphate —  200 lbs. per A ...........:...................... .... :.................1 64.5
1
These plots were an acre in size and the effect of the super­
phosphate on the oats was very definite. The yield on the 
check plot was very low and with the superphosphate a very 
excellent yield was secured.
The yield of potatoes obtained in the test on the Stensay 
Field in Kossuth County, in 1927, are given in table XII. The 
peat was 12 inches to 2 feet in depth.
TA BLE  XII. PEAT EXPERIM ENT, KOSSUTH COUNTY, STENSAY FIELD— 1927
Flat
no.
.
Treatment
Potatoes 
lbs. per row
i
.---------------------- -
Check ..............,......... .
2 Muriate o f potash •— 200 lbs. per A. 186
- -- —
.The effect of the potash is quite definitely shown here. The 
yield, was more than doubled and the potatoes grown on the 
fertilized land were much larger and of better quality.
Results obtained in the test on the Rend Field in Kossuth 
County, in 1927, are given in table XIII. This field is located 
on muck, 6 to 12 inches in depth and well decomposed.
TABLE XIII. PEAT EXPERIM ENT, KOSSUTH COUNTY, REND FIELD— 1927
Plot
no. Treatment
Yield 
. o f  corn 
bu.
Soft
corn
percent
i Check ..................... 43.7
49.02 2-8-‘16 fertilizer —  125 lbs. per A ......... 353 2-12-2 fertilizer —  125 lbs. per A ..... h
------------i__________________________
48.8 '  25
The complete fertilizers used in this test had an appreciable 
effect on the corn yield and they brought about a big improve­
ment in the quality of tke grain. The 2-12-2 fertilizer seemed 
to have a little better effect on quality than the 2-8-16, but the 
latter gave as large a yield.
These results as a whole, show that in general superphosphate 
improves yields on peat soils, and in many instances the use of 
muriate of potash with the superphosphate is of large value.
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Fig. 4. Check plot o f corn on peat soil to which no fertilizer has been applied.
Fig. 5. The effect o f superphosphate (acid phosphate) and muriate o f potash
on peat soil.
Sometimes the potash alone has a pronounced beneficial effect, 
but usually the best results are secured from the application 
of the two fertilizers. There are differences in the peat in va­
rious areas, and hence differences in the response to fertiliza­
tion might be expected. It has. been observed that if there is 
a surface layer of 12 to 14 inches of well decomposed peat, the
14
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Pig. 7. The corn from  the phosphated plot sorted— 90 percent sound (pile on left) 
• 10 percent soft (pile on right).
Fig. 6. The pile o f  corn on the right is from  the check plot— 30.7 bushels per acre. 
On the left is the corn from  the plot treated with 200 pounds o f superphosphate 
per acre— 50.1 bushels per acre.
Fig. 8. The corn from  the check plot sorted— 41 percent sound (pile on right) 
59 percent soft (pile on le ft).
15
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need for potash is much less evident. Potash gives the largest 
effects on areas where the peat is quite raw and undecom­
posed. The use of superphosphate on peat soils can be defi­
nitely recommended, and tests of muriate of potash are de­
sirable.
The beneficial effect of superphosphate on the quality of corn 
grown on peat land is of much importance. It also hastens ma­
turity, which is important in securing a good crop..
Farmers who are interested may test both superphosphate 
and muriate of potash on their peat land preferably applying- 
each separately and then for comparison, the two together, 
each at the rate of 200 pounds per acre. In this way they will 
be able to determine the best treatment for their particular 
peat soils.
The Cropping of Peat Soils
The growung of Corn and small grains on newly drained peat 
soils is almost certain to be disappointing. Even with the best 
fertilization corn may not do well, and small grains may de­
velop little grain and much straw and lodge.
Probably the best crop to seed on newly reclaimed peat is a 
mixture of timothy and alsike clover. The field may be cut 
for hay but it is better to use it for pasture as the tramping of 
the stock will serve to compact the peat and aid in its decom­
position. After two or three years of pasturing, corn and 
small grains, properly fertilized, may grow very well.
Vegetable crops such as onions, celery, tomatoes and pota­
toes give good yields on reclaimed peat land, especially if they 
are fertilized with superphosphate and muriate of potash at 
the rate of 200 pounds per acre of each fertilizer. If markets 
are accessible and labor conditions permit, the growing of 
vegetable crops on peat land may be very profitable.
The growing of corn and small grains may be practiced suc­
cessfully, if fertilization with superphosphate and muriate of 
potash is practiced, provided the peat has partly decomposed 
and is not raw or newly drained. It pays in the long run to 
spend two or three seasons preparing the land for these crops 
either by pasturing or by growing vegetable crops. When, 
corn is grown, it is very desirable that an early maturing va­
riety be selected. In growing small grains a stiff-strawed’ 
variety such as Iowa 105 oats should be chosen.
The Origin of Alkali Soils
The so-called alkali spots are usually not noted until after a> 
peat bog has been drained, when they appear in a belt around 
the low spot, corresponding to what might be called the bank:
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of the slough. A  whitish deposit on the surface of the ground, 
giving it the appearance of having been lightly strewn with a 
fine white powder, is the first evidence of the injurious salt ac­
cumulation, altho poor crop growth on these areas may have 
occurred for many years. As a matter of fact, a high concen­
tration of salts, which is characteristic of alkali spots, may be 
present for many years but until drainage is established the 
salts present remain in solution, exerting their injurious effects 
on crops but showing no other evidence of their occurrence 
They undoubtedly accumulate in the soil as deposits carried 
down from the adjacent uplands, by water flowing into the ponds 
and depressions. With the evaporation of the water, which is 
greater around the edges of the ponds, the salts gradually ac­
cumulate there until the concentration becomes very high.
Alkali spots appear in land following drainage of a peat area, 
not because of the drainage but because the drainage system is 
not adequate. A  peat area may be drained by a line of xtile thru 
the center, and if no drainage is provided for the area'around 
the peat and immediately adjacent to it where the salts have ac­
cumulated for many years, the normal moisture content is low­
ered, the water table is lowered and the alkali salts precipitate 
out of solution. Dry weather brings some to the surface with 
the water, which moves upward from the lower soil layers, and 
the deposit of whitish salts, referred to earlier, appears to warn 
the farmer of the cause of a poor corn or small grain crop.
What Are Alkali Soils?
In general, so-called alkali spots are areas of land in which 
there is an excess of soluble salts in the soil water. The salts oc­
curring in alkali soils are not always the same. Large amounts 
of nitrates and sulfates are sometimes found, the former more 
often than the latter. Sodium salts occur usually in slightly 
larger amounts than in the normal soil adjacent to the alkaii 
spots. Thus sodium nitrate, sodium sulfate, or perhaps even the 
chloride or carbonate may be present. In no case, however, has 
there been found a sufficient concentration of sodium salts to ac­
count for the crop injury.
In all the spots there is an abundance of calcium carbonate or 
calcium bicarbonate, the bicarbonate being formed by the action 
of the carbon dioxide, produced in the decomposition of organic 
matter, on the carbonate. .The bicarbonate is soluble and is car­
ried in the soil water. When water highly impregnated with 
this salt is brought to the surface of the soil, in dry weather, it 
evaporates and the bicarbonate is deposited on the surface* as 
the carbonate. Small amounts of magnesium carbonate are also 
sometimes mixed with the calcium carbonate. It is also dis-
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solved by carbon dioxide in the soil water to form the bicarbon­
ate which may then be brought to the surface with the calcium 
salt and deposited as the carbonate. The occurrence of large 
numbers of shells of snails and other water animals gives evi­
dence of the high content of calcium carbonate in the soils.
It seems evident that the cause of poor crop growth on alkali 
soils is the high concentration of all salts in the soil solution and 
not particularly to sodium salts, nitrates or sulfates, except in 
rather rare cases. Ordinarily calcium carbonate and calcium 
bicarbonate are not injurious in soils except in very high con­
centrations. In fact, they are generally beneficial. It is possi­
ble that the small amounts of other salts may have a deleterious 
effect on crops when there is a high concentration of the calcium 
salts in the soil solution, but the mere concentration of salts in 
the soil water is probably a sufficient cause for the injury.
Drainage of Alkali Soils
In the case of alkali spots, drainage is essential for washing 
away the excess of soluble salts which are causing the difficulty. 
In the tiling of ponds and sloughs, little attention is apt to be 
paid to the drainage of the edges or borders of the areas and 
generally the tile lines are laid only thru the lower ground. It 
is very desirable that two lines of tile be laid around the pond 
.^or-slqugh- at the edges of the water lines, thus passing thru the 
area where the alkali salts are apt to accumulate. E>elow the 
^slough the two tile lines may run together. I f  the sTmgti is not 
wide the two lines of tile may provide adequate drainage. I f 
the area to be drained is considerable, a third line of tile may 
be laid down the center of the slough. Sufficient tile properly 
laid to a depth of three and one-half to four feet is essential 
for the reclamation of alkali soils.
The Treatment of Alkali Soils
f  Manuring is of large value on alkali soils a The liberal appli­
cation of manure, particularly decomposing horse manure, 
fresh manure or strawy manure will increase the rapidity of the 
removal of the alkali salts in the drainage water and hasten the 
reclamation of the areas., The use of manure is one of the most 
important means of reclaiming alkali land.
Where manure is not available, the addition of other forms 
of organic matter is desirable. Com stalks, straw, corn cobs 
and stack bottoms are frequently used to advantage and green 
manuring proves very effective. Winter rye may be seeded in 
the fall and plowed under in April or early May on corn land. 
Oats may be sown early and allowed to grow until just before 
corn planting time and plowed under. A  heavy growth of
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weeds will also serve to supply organic matter. Sweet clover, 
however, is the best crop to use as a green manure on alkali soil. 
This crop grows very well on such soil and produces a heavy 
growth to turn under as a green manure. Its extensive root 
system extends far into the subsoil, opens it up and thereby im­
proves the physical condition of the soil. Hubam, the annual 
white sweet clover, may also be used to advantage. Biennial 
sweet clover may be plowed under in May of the second year, 
or it may be pastured the second year and plowed under in the 
fall.
A number of farmers have reported beneficial effects from 
potash on alkali soils. Some tests have been carried out in coop­
eration with farmers in Kossuth County and the results se­
cured on the Lakota Field are given in table XIV . The land here 
was a low, heavy, black soil and there was considerable alkali 
present, not so much, however, as in many other areas.
TABLE X IV . A L K A L I SOIL EXPERIM ENT, LAKOTA FIELD, KOSSUTH 
COUNTY— 1926
Plot
no.
.
Treatment
Yield
o f  corn, bu.
i Check ........................................................... 55.4
50.2
62.8
61.9
2 Superphosphate:— 200 lbs. per A ..................
3 Muriate o f  potash —  200 lbs. per A.
4 Superphosphate —  200 lbs. per A . +  Muriate o f potash —  200 
lbs. per A ......................................... .
----_ ________!
In this test, the superphosphate had no effect on the corn yield, 
but it did bring about some improvement in the quality as was 
noted in the field. The muriate of potash had a large beneficial 
influence, and the superphosphate with the potash had about 
the same effect as the potash alone.
The results obtained in an experiment on the Funnimark Field 
in Kossuth County, in 1927, are given in table XV. This is a 
typical alkali soil, and corn had never been grown satisfactorily.
TABLE XV . A L K A L I SOIL EXPERIM ENT, FUNNIM ARK FIELD— KOSSUTH
COUNTY— 1927
Plot'
no.
Treatment ,
Yield 
o f  corn 
bu.
Soft 
v corn 
percent
i Check ....................... .......,........................ .................. . 20.5 
42.4
73.0
60.02 0-10-10 fertilizer —  300 lbs. per A ......................3 Muriate o f potash —  300 lbs. per A ................... 36.1 40.24 Muriate o f  potash ■—  400 lbs. per A ...................... 43.4 32.0
The fertilizers gave important effects on the corn grown on 
this field. The 200 pounds of muriate of potash had less effect on 
the yield than the 0-10-10 complete fertilizer but had a much 
greater influence on/tie quality of the crop. The 400 pounds of
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potash had more effect than the 300 pounds of 0-10-10 and 
showed the greatest influence on the quality of the crop. The 
corn on this plot was as good as the com grown on normal soils 
in the county.
The data secured in the test on the Sparks Field in Kossuth 
County, in 1927, are shown in table X V I. This field is located on 
a typical alkali spot.
TABLE X V I. A L K A L I SOIL EXPERIM ENT, SPARKS FIELD, KOSSUTH 
COUNTY— 1927
Plot
no. Treatment
Yield
o f  corn, bu.
i 25.8
2 Muriate o f  potash —  200 37.6
The corn on the untreated land was soft and chaffy while that 
on the plots receiving the potash was practically all sound. The 
potash also increased the yield appreciably.
It seems desirable that farmers test the value of muriate of 
potash on their alkali spots. The evidence points to the fact that 
large beneficial effects may be exerted. Occasionally reports 
have been made of the value of superphosphate on such land, 
but no tests are available to show its effect. It would be a simple 
matter, however, to test the material along with the muriate of 
potash, if any farmer is interested in learning the very best 
treatment for his alkali land. /It seems quite probable, however, 
that the use of muriate of potash might be distinctly profitable 
and tests are recommended.
The Cropping of Alkali Soils
As has been indicated, corn will not do well on alkali spots 
and small grains are apt to lodge. Deep rooted crops do better 
on alkali soils than do shallow rooted crops. Sweet clover is espe­
cially desirable for use on alkali soils and it makes an excellent 
green mature crop to be turned under to aid in removing the 
excess salts. Alfalfa, red clover, rape, sugar beets and some 
truck crops grow very well on alkali soils, but, generally, these 
crops will be more successful after the soil has been thoroly re­
claimed. Fall rye and oats make excellent green manure crops, 
but sweet clover is far the best for this purpose.
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